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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.1 14, and the fee set 

r 

forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
7/12/2007 has been entered. 

Response to Arguments 

Applicant's arguments and amendments filed 6/14/2007 are sufficient to 
overcome the objections to the claims. 

Applicant's arguments filed 6/14/2007 with respect to the rejections under 35 
USC 103 have been fully considered but they are not persuasive. 

Applicant argues that the Gendelman reference does not teach that the induced 
microseismic signals and the seismic signals are obtained during active seismic 
monitoring. This argument is not persuasive, as Gendelman discloses that the 
microseismic signals are recorded during the active survey as well as during the 
passive survey (Column 3, Lines 10-62). 

Applicant argues that Gendelman does not teach separation of the induced 
microseismic signals from the seismic signals resulting from active monitoring by 
isolating a contribution thereof by comparison with a reference spectral model 
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accounting for spectral contributions of each seismic source at emitted fundamental 
frequencies and respective harmonics. Applicant further argues that Gendelman does 
not teach the reference spectral model. These arguments are not persuasive because 
the spectral model obtained from the passive monitoring is a reference spectral model 
to which the active monitoring signals are compared. The reference spectral model 
accounts for the spectral contribution of each seismic source because the spectral 
contributions of each source obtained in active monitoring are compared to the model. 
The limitation "accounting for" is a broad limitation, and since the reference model can 
be used to make a comparison to the records obtained from the contributions of each 
source, it accounts for each source. 

Applicant argues that the Sallas reference does not teach orthogonal signals. 
This argument is not persuasive because Sallas teaches vibrators that generate signals 
that are phase shifted by 90 degrees in relation to each other. The 90-degree 
differences between the phases make them orthogonal. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Gendelman (6442489) in view of Sallas (5721710). 
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With regard to claim 1 1 , Gendelman discloses a method of active seismic 
monitoring of an underground formation providing separation of induced microseismicity 
signals from seismic signals emitted within a context of active seismic monitoring of an 
underground zone under development, the induced microseismicity signals and the 
seismic signals being obtained during the active seismic monitoring (abstract; Column 

2, Lines 1-30; Column 3; Column 5, Line 37 to Column 6, Line 33). Gendelman 
discloses carrying out seismic recording cycles with emission of seismic waves in the 
formation by coupling therewith at least one seismic source, which emits signals so as 
to form a composite vibrational signal, receiving signals reflected by the formation in 
response to the emission of seismic waves, recording the signals received by at least 
one seismic pickup and processing the recorded signals (Column 2, Lines 1-20; Column 

3, Lines 30-61; Column 4, Lines 14-55; Column 5, Line 37 to Column 6, Line 33). 
Gendelman discloses separating the induced microseismicity signals in the records 
from the seismic signals resulting from active monitoring operations, by isolating a 
contribution thereof by comparison with a reference spectral model, the reference 
spectral model accounting for the spectral contributions of each seismic source at the 
emitted fundamental frequencies emitted and at the respective harmonics thereof, and 
by reconstructing the microseismicity signals by inversion in the time domain (abstract; 
Column 2, Lines 1-30; Column 3; Column 4, Line 14 to Column 5, Line 5; Column 5, 
Line 37 to Column 6, Line 33) (Figs. 3-8). Gendelman shows the signals in the 
frequency domain, and it is known in the art that an inverse Fourier Transform returns 
the signals to the time domain. Gendelman does not disclose that the sources emit 
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simultaneously orthogonal signals so as to form a composite vibrational signal or 
processing of the received signals so as to separate contributions of each seismic 
source to the received signals and to reconstruct seismograms equivalent to those that 
would be obtained by actuating the each seismic source separately. Sallas teaches 
using multiple vibrators for hydrocarbon monitoring that emit orthogonal signals so as to 
form a composite vibrational signal (abstract; Column 4, Line 35 to Column 5, Line 15; 
Columns 11-12). Sallas teaches processing the data to reconstruct the seismograms 
equivalent to those that would be obtained by actuating the seismic sources separately 
(abstract; Column 4, Line 35 to Column 5, Line 15; Columns 11-12). It would have been 
obvious to modify Gendelman, who discloses the use of vibrators, to operate the 
separate vibrators to emit orthogonal signals and to process the obtained signals to 
separate the contribution of each source as taught by Sallas in order to obtain data for 
each vibrator-receiver path to image the formation. 

With regard to claim 12, Gendelman discloses that a spectral contribution of the 
microseismicity signals to the spectrum of the signals received is obtained by 
subtracting amplitude and phase values associated with the reference spectral model 
from the amplitude and phase of the spectrum associated with the records (abstract; 
Column 3; Column 4, Line 14 to Column 5, Line 5; Column 5, Line 37 to Column 6, Line 
33) (Figs. 3-8). 

With regard to claim 13, Gendelman discloses that the reference spectral model 
is a current spectral model formed by updating a previous model by taking account of 
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the spectral contribution of previous recording cycles (abstract; Column 3; Column 4, 
Line 14 to Column 5, Line 5; Column 5, Line 37 to Column 6, Line 33) (Figs. 3-8). 

With regard to claim 14, Gendelman discloses that a current spectral is formed 
by determining a mean value of the frequency spectra formed from earlier or later 
records obtained for a same source and frequencies which are the same (abstract; 
Column 3; Column 4, Line 14 to Column 5, Line 5; Column 5, Line 37 to Column 6, Line 
33) (Figs. 3-8). 

With regard to claim 15, Gendelman discloses that a current spectral model is 
formed by determining a median value of the frequency spectra formed from earlier 
records obtained for the same source and frequencies which are the same (abstract; 
Column 3; Column 4, Line 14 to Column 5, Line 5; Column 5, Line 37 to Column 6, Line 
33) (Figs. 3-8). 

With regard to claim 16, Gendelman discloses that a current spectral model is 
formed by extrapolation of interpolation from the frequency spectrum from spectral 
values (abstract; Column 3; Column 4, Line 14 to Column 5, Line 5; Column 5, Line 37 
to Column 6, Line 33) (Figs. 3-8). 

With regard to claim 17, Gendelman discloses a method of active seismic 
monitoring of an underground formation including discrimination of induced 
microseismicity signals from among signals emitted within the context of active seismic 
monitoring of an underground zone underdevelopment, the induced microseismicity 
signals and the seismic signals being obtained during the active seismic monitoring 
(abstract; Column 2, Lines 1-30; Column 3; Column 5, Line 37 to Column 6, Line 33). 
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Gendelman discloses carrying out seismic recording cycles with emission of seismic 
waves in a formation by coupling therewith seismic sources emitting so as to form a 
composite vibration signal. Gendelman discloses receiving signals reflected by the 
formation in response to emission of seismic waves, recording the signals received by a 
seismic receiver means, and processing of the recorded signals (Column 2, Lines 1-20; 
Column 3, Lines 30-61; Column 4, Lines 14-55; Column 5, Line 37 to Column 6, Line 
33). Gendelman discloses separating the induced microseismicity signals in the 
records from the seismic signals resulting from active monitoring operations, by isolating 
a contribution thereof by comparison with a reference spectral model, the reference 
spectral model accounting for the spectral contributions of each seismic source at the 
emitted fundamental frequencies emitted and at the respective harmonics thereof, and 
by reconstructing the microseismicity signals by inversion in the time domain (abstract; 
Column 2, Lines 1-30; Column 3; Column 4, Line 14 to Column 5, Line 5; Column 5, 
Line 37 to Column 6, Line 33) (Figs. 3-8). Gendelman shows the signals in the 
frequency domain, and it is known in the art that an inverse Fourier Transform returns 
the signals to the time domain. Gendelman discloses calculating a ratio of a 
contribution to a current spectral model formed by updating a previous spectral model 
from frequencies emitted during the previous recording and from harmonics thereof 
(abstract; Column 2, Lines 1-30; Column 3; Column 4, Line 14 to Column 5, Line 5; 
Column 5, Line 37 to Column 6, Line 33) (Figs. 3-8). Gendelman discloses deducing a 
part of the recording n of cycle p that can be associated with active seismic monitoring 
operations. Gendelman discloses deducing a part of the recording n of cycle p related 
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to passive microseismic activity. Gendelman discloses forming by inversion the 
seismograms that can be associated with active seismic monitoring operations by 
inversion in a time domain of the respective spectral contributions of each seismic 
source at fundamental frequencies and at harmonics thereof, after completion of a 
measuring cycle. Gendelman discloses forming underlying microseismic signals 
contained in the records by inversion in a time domain from a part related to passive 
microseismic activity (abstract; Column 2, Lines 1-30; Column 3; Column 4, Line 14 to 
Column 5, Line 5; Column 5, Line 37 to Column 6, Line 33) (Figs. 3-8). Gendelman 
shows the signals in the frequency domain, and it is known in the art that an inverse 
Fourier Transform returns the signals to the time domain. Gendelman does not disclose 
that the sources emit simultaneously and are controlled by orthogonal signals. 
Gendelman does not disclose processing the received data so as to separate the 
respective contributions of the seismic sources to the signals received and to 
reconstruct seismograms equivalent to seismograms that would be obtained by 
separately actuating the each seismic source. Gendelman does not disclose that for 
each recording n of recording cycle p, the respective contributions of various sources at 
the fundamental frequencies are calculated. Sallas teaches using multiple vibrators for 
hydrocarbon monitoring that emit orthogonal signals so as to form a composite 
vibrational signal (abstract; Column 4, Line 35 to Column 5, Line 15; Columns 11-12). 
Sallas teaches processing the data to reconstruct the seismograms equivalent to those 
that would be obtained by actuating the seismic sources separately (abstract; Column 4, 
Line 35 to Column 5, Line 15; Columns 11-12). It would have been obvious to modify 
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Gendelman, who discloses the use of vibrators, to operate the separate vibrators to 
emit orthogonal signals and to process the obtained signals to separate the contribution 
of each source at the fundamental frequencies as taught by Sallas in order to obtain 
data for each vibrator-receiver path to image the formation. 

With regard to claim 18, Gendelman discloses that the respective contributions 
are obtained by multiplying a transfer function between a wavelet characteristic of the 
source and a seismogram associated with a receiver r, by a wavelet characteristic of a 
source (abstract; Column 2, Lines 1-30; Column 4, Line 14 to Column 5, Line 5; Column 
5, Line 37 to Column 6, Line 33) (Figs. 3-8). Gendelman discloses that the spectral 
contribution is obtained by a multiplication of the active and passive signals, which 
includes a multiplication of the wavelet characteristic of the source (source signals) and 
the seismograms associated with the receiver that records active and passive signals. 
It would have been obvious to obtain the spectral contributions for each source when 
multiples sources are used in the survey as taught by Sallas. 

With regard to claim 19, Gendelman discloses that the transfer function is 
continuously updated (abstract; Column 2, Lines 1-30; Column 4, Line 14 to Column 5, 
Line 5; Column 5, Line 37 to Column 6, Line 33) (Figs. 3-8). Gendelman discloses that 
the passive signals are recorded before and after the active signaling, and therefore the 
transfer function which involves these passive signals is updated with each new 
acquisition of passive data. 

With regard to claim 20, Gendelman discloses that updating of the transfer 
function is obtained during a current cycle from an estimation made during a previous 
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cycle and from an initial estimation made during a current cycle by the relation given in 
the claim (abstract; Column 2, Lines 1-30; Column 4, Line 14 to Column 5, Line 5; 
Column 5, Line 37 to Column 6, Line 33) (Figs. 3-8). Gendelman discloses that the 
passive signals are recorded before and after the active signaling, and therefore the 
transfer function which involves these passive signals is updated with each new 
acquisition of passive data. The updated would include an updating coefficient h 
relating to the change in the model between receptions of the passive signals. 

Conclusion 

The cited prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Scott A. Hughes whose telephone number is 571-272- 
6983. The examiner can normally be reached on M-F 9:00am to 5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jack Keith can be reached on (571) 272-6878. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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